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Introduction
Spigelian hernia (SH) is uncommon and accounts for only 0.12-2% of all abdominal hernias (1) . SH occurs when there is protrusion of preperitoneal fat or an organ through a defect in the aponeurosis of the transversus abdominis muscle (Spigelian fascia) that is limited by the semilunar line and the lateral edge of the rectus abdominis muscle (2) . The "Spigelian hernia belt" refers to a transverse 6-cm-wide zone above the interspinous plane where more than 90% of SH occur (3) .
Patients may present with non-specific abdominal pain or a vague mass in the lower abdomen. Clinical diagnosis may be difficult, especially in obese patients.
CT helps to establish the diagnosis. Surgical repair is warranted as there is high risk of incarceration or strangulation (2, 4) . In recent years, laparoscopic repair has been increasingly reported. Here, we report our experience with laparoscopic repair using the totally extraperitoneal (TEP) approach.
Materials and Methods
A retrospective review of all laparoscopic SH repairs at Tung Wah Hospital, Hong Kong, over the last 10 years (2007-2017) was performed. Four patients underwent laparoscopic SH repair, all by TEP approach.
Ethical statement
Ethics Committee approval was unnecessary in this retrospective review of small number of patients.
Operative techniques
A urinary catheter was inserted after induction of general anesthesia. Patients were operated on while placed in a supine Trendelenburg position. A three-port technique was used. A transverse infraumbilical incision was made. The anterior rectus sheath was dissected, and the rectus muscle was displaced laterally. A 10-mm trocar was introduced into the preperitoneal space. Carbon dioxide was insufflated to a pressure of 10 mmHg. The preperitoneal space was created by using a telescope. A 5-mm trocar was inserted at midline 8 cm proximal to pubic symphysis under laparoscopic view. The dissection of the extraperitoneal space was performed with endo-scissors and diathermy under the view of a 30 telescope. The inferior epigastric vessels and pubic bone were identified. A second 5-mm port at midline 3 cm from pubic symphysis was inserted under laparoscopic view. The Spigelian hernial sac was identified and reduced ( Figure 1) , and concomitant inguinal hernia (if any) was also reduced. After reduction of the hernial sac and parietalization of the peritoneum by 4 cm, mesh was prepared and inserted to cover the defect, including the deep inguinal ring. Mesh was anchored by tackers. No drain was inserted.
Results
Between 2007 and 2017, four patients underwent elective laparoscopic repair of SH using the extraperitoneal approach. There were two male patients and two female patients. Three patients presented with abdominal discomfort with or without a reducible mass, and one patient had an incidental finding of left SH during TEP for inguinal hernia. Physical examination revealed positive cough impulse in the three symptomatic patients. CT scan was performed in all three patients and confirmed the diagnosis of SH ( Figure 2 ). All patients were ASA grade 1 or 2. One patient had previously had a gynecological operation, and another had a history of open repair for inguinal hernia.
The patients' mean age was 66. Table 1) . Concomitant direct inguinal hernia was found in one patient. Postoperative recovery was uneventful, and all patients were discharged on postoperative day 1. One patient developed seroma, which subsided with conservative management. At a mean follow-up of 36 months (range, 2-108 months), no recurrence was identified.
Discussion
SH is uncommon and difficult to diagnose. Predisposing factors are similar to those of other abdominal wall hernias and include factors that raise intra-abdominal pressure (e.g. obesity, chronic obstructive pulmonary disease), collagen disorders, and aging; prior abdominal surgery may also be associated with the development of SH (5).
The defect in SH is usually small and covered by the external oblique aponeurosis (3) . The lump is difficult to palpate clinically. Patients may present with abdominal pain. The hernia neck is narrow (0.5-2.0 cm in diameter) with rigid margins (3). Its shape may be oval, triangular, or round. The small size of hernial defect causes a high probability of complications. Larson and Farley reported an incarceration rate of 17% (6), whereas it reached 24% in Spangen's study (2) . Imaging studies such as ultrasonography and CT scan are helpful (6) . Patients with SH should be advised on early surgical repair.
Traditionally, SH has been repaired by open surgery (3). After reduction of the hernial sac, the defect of the transversus abdominis and internal oblique is closed with nonabsorbable sutures. The external oblique muscle is re-approximated. In the past, primary repair was commonly performed (6), with mesh placed as either a sublay or an onlay.
The first laparoscopic repair of SH was reported by Carter and Mizes in 1992 (7). Since then, there have been small case series on laparoscopic repair. In a prospective randomized controlled trial comparing 11 open and 11 laparoscopic SH repairs, Moreno-Egea et al. showed a significant reduction in morbidity and length of hospital stay with the laparoscopic approach (8) . The mean length of hospital stay was 5.2 days in the open group and 1 day in the laparoscopic group, and day surgery was feasible in the laparoscopic group (8) . The advantages of laparoscopic repair are less pain and fewer wound complications, and it allows visualization and repair of other concomitant hernias (9,10).
As with laparoscopic inguinal hernia and ventral hernia repair, there are several laparoscopic approaches to SH repair, including the transabdominal preperitoneal approach (TAPP) (11) (12) (13) , TEP approach (14-16), and intraperitoneal onlay mesh (IPOM) method (9, 17) . A systemic review of laparoscopic SH repairs showed that IPOM is the most common method reported in the literature (40.9%), followed by the TAPP (33.8%). TEP is the least common approach: 44 of 237 SH (18.6%) were repaired by TEP (10) . IPOM is considered to be a technically less demanding technique than TAPP and TEP approaches. In IPOM, the creation of a peritoneal flap is not necessary, and the surgeon is more familiar with the intra-abdominal anatomy; in addition, there is unlimited space for the placement of mesh. However, surgeons must be cautious in their choice of mesh in IPOM because the mesh may irritate the visceral contents and there is risk of intra-abdominal adhesion formation. To date, most small case series have not reported any mesh complications.
Moreno-Egea et al. were the first to perform laparoscopic TEP for repair of SH (14) . In their report, SH was repaired extraperitoneally using a modified technique for inguinal hernia repair, and a more lateral dissection was performed to create more space for hernia dissection and mesh placement. Koksal et al. reported a case of TEP repair in concomitant SH and inguinal hernia (16) . In a study comparing extraperitoneal and IPOM approaches to laparoscopic SH repair, MorenoEgea et al. commented that TEP has a steeper learning curve than IPOM and is associated with a longer operating time (18) . In our center, TEP is the predominant type of laparoscopic inguinal hernia repair and is practised in over 90% of procedures. Based on our experience with TEP in inguinal hernia repair, the first laparoscopic SH repair was performed in our center in 2007. TEP is feasible and advantageous in elective laparoscopic SH repair and the site of the defect is not difficult to identify, especially with the availability of a preoperative CT scan. The SH defect and other concomitant hernia defects can be visualized and repaired in the same setting. Sharp dissection with endo-scissors is performed to create a lateral space. This method is effective and cost-saving. There is adequate space for mesh insertion after dissection, and a standard light-weight polypropylene or polyester mesh can be used. The cost of mesh is less than the composite mesh used in IPOM. In addition, the extraperitoneal position of the mesh is safe and does not cause any adhesion to the intraperitoneal content.
Most case series did not state the recurrence rate of SH after laparoscopic repair. Kelly et al. reported one case of recurrence out of 40 laparoscopic repairs: the recurrence occurred after the laparoscopic intraperitoneal approach, and it was re-repaired by an open approach with an onlay mesh (9) . In a prospective study comparing TEP and IPOM techniques, no recurrence was identified after a median follow-up of 4 years in 16 patients. There was also no recurrence after a median follow-up of 4 years in 26 patients treated by (6) . In the literature, the majority of laparoscopic SH repairs involved the placement of a mesh (either extraperitoneally or intraperitoneally); whether this is associated with a lower recurrence rate is unknown (10) . More studies and long-term follow-up data are required. Laparoscopic repair for SH is safe and effective. TEP is technically demanding, but based on our experience with TEP in inguinal hernia repair, we feel that this approach is not difficult. Moreover, it is associated with a low morbidity rate and short hospital stay.
